Introduction
The idea of food security emerged between 1972 and 1974 during a global food crisis with the initial focus on national and global food availability. The focus later shifted to individual and household units of analyses in the 1980s (Maxwell and Frankenberger, 1992; Clay, 2002; Mequanent, 2014) . Food security occurs when all people, at all times, have physical, social and economic access to sufficient, safe and nutritious food that meets their dietary needs and food preferences for an active and healthy life (FAO, 2010) . Despite the persistent decline in global hunger, about 795 million people are chronically hungry and cannot lead a healthy active life (FAO/IFAD/WFP, 2014). However, progress has been slow overall in sub-Saharan Africa, despite many success stories at country and sub-regional levels. Although, there is a slow decline in the prevalence of undernourishment in the region, the absolute number of undernourished is increasing in the region. Thus, encouraging global downward trend in the reduction of hunger is not experienced in the sub-Saharan Africa, which still has the highest prevalence of 223.2% under-nourishment in the world (Kumba, 2015) . This situation led to the declaration of 2014 as the Year of Agriculture and Food Security by the African Union, in line with its commitment to use political will to end hunger in the continent by the year 2025.
In Nigeria, the percentage of food insecure households rose from 18% in 1986 to 40% in 2005 (Sanusi et al., 2006) . Recently, proportion of hungry people in the country was estimated at over 53 million, which is about 30% of the country's total population of roughly 150 million. The Nigerian Comprehensive Food Security and Vulnerability Analysis (CFSVA) revealed that about 29 percent of households in the poorest wealth quintiles have unacceptable diets (9 percent poor and 20 percent borderline) compared with 15 percent in the wealthiest (2 percent poor and 13 percent borderline). The poorest livelihoods are found in agriculture and seventy-seven percent of subsistence farmers are found in the two poorest wealth quintiles (Kuku-Shittu et al., 2013) . The Global Food Security Index (GFSI), of the Economist Intelligence Unit ranked Nigeria as the 80th among 105 countries in 2012 and 91 st in 2015 with food affordability, availability and quality. These are matters of grave concern largely because Nigeria was once self-sufficient in food production and was indeed a net exporter of food to other regions of the continent in the 1950s and 1960s.
Cereals have been known to be major foods in achieving food security of any nation. Maize is one of the world's most important cereals along with wheat and rice. Maize is currently produced on nearly 100 million hectares in 125 developing countries and is among the 412 three most widely grown crops in 75 of those countries (FAOSTAT, 2010) . Although much of the world's maize production (approximately 78%) is utilized for animal feed, human consumption in many developing and developed countries is steadily increasing. The growing demand for food consumption in developing countries alone is predicted to increase by around 1.3% per annum until 2020 (Ortiz et al. 2010) . By 2050, the demand for maize in the developing world will double, and by 2025, maize is likely to become the crop with the greatest production globally (Rosegrant et al. 2008) . This points to the significant role of maize production to sustainable development of rural economy, food security and poverty reduction especially in rural areas of Nigeria. Maize has now risen to a commercial crop on which many agrobased industries depend on as raw materials (Iken and Amusa, 2004) .
Maize is a major important cereal crop being cultivated in the rainforest and the savannah agroecological zones of Nigeria and it has been in the diet of Nigerians for centuries. It is one of the important grains in Nigeria, not only on the basis of the number of farmers that are engaged in its cultivation, but also on its economic value (Ogunlade et al., 2010; Olaniyi and Adewale, 2012) . Introduced in Nigeria in the 16th century, maize is the fourth most consumed cereal during the past two decades, below sorghum, millet and rice (FAOSTAT 2012) . Being among the primary food staples, maize consumption is widespread across the country and among households of different wealth. Despite the economic importance of maize to the teeming populace in Nigeria, it has not been produced to meet food and industrial needs of the country (Onuk et al., 2010) . The demand for maize sometimes outstrips supply as a result of the various domestic uses (Akande, 1994) and this has negative consequences for household food security. According to IITA, maize demand in the country is estimated to increase 3.2 percent per year due a perspective growth of urbanization and population. IITA estimates that approximately 60 percent of maize produced in the country is used for industrial end uses for both for human (flour, beer, malt drinks, cornflakes, starch, dextrose, syrup) and animal consumption, mainly poultry (UNIDO 2010). This study therefore investigated the food security status of maized-based farming households in the derived guinea savannah region of Oyo state, Nigeria.
Material and Method
Primary data for this study were collected in 2014 during the post-planting period through the use of a wellstructured questionnaire administered through direct interviews to rural farming households in the study area.
A multistage sampling procedure was employed to obtain information from 200 farming households in the southern guinea savannah. The first stage was the random selection of two major grain zones (Oyo and Saki) from the four zones of the Agricultural Development Programme (ADP) zones in Oyo state. ADP zonal classifications were used owing to the fact that the study focused on rural households, whose primary livelihood is farming. The second stage was the random selection of the two Blocks of each the ADP zones. Given the higher population of Saki zone relative to that of Oyo zone, four cells and three cells were randomly selected from each of the Blocks in Saki and Oyo zones respectively, at the third stage, leading to a total of 14 cells in all. At the final stage, respondents were randomly selected from each of the cells proportionate to the population size of the cells. In all, 80 and 120 households were sampled in Oyo and Saki zones respectively.
Information obtained from the respondents include the household socio-economic and demographic characteristics; household food consumption; asset ownership; and varieties of maize grown and consumed in the study area. The data were analysed using descriptive statistics, food security index (the Recommended Daily Calorie Required) and the Logit regression. The first step of the analyses was to construct a Food Security Index (Z i ) and then to determine the food security status of each household based on the food security line using the Recommended Daily Calorie Required (RDCR) approach following Demi and . Households whose Daily Calorie Intake equalled or higher than RDCR (2260 Kcal) was considered food secure households and those whose Daily Calorie Intake fell below the RDCR were considered food insecure households. The Food Security Index is given as: To obtain Per Capita Daily Calorie Intake; daily calorie intake of each household were divided by its' household size. Households' per Capita Daily Calorie Requirement was obtained by dividing the households' Daily Calorie Requirement by household size. Based on the food security index that was estimated, the study further estimated other indices such as food insecurity gap (FIG), headcount ratio (HCR) and Surplus Index (SI). The food insecurity gap (FIG) measures the extent to which food insecure households on average fall below the food security line and the food surplus index (SI) measures the extent by which food secure households exceeded the food security line. The Headcount ratio (HCR) measures ratio of food secure households to the total number of households. Food insecurity/shortfall gap is given as:
Where; M =Represents the number of food insecure households G i =Calorie intake deficiency for the i th households.
G i was further expanded in a form:
Where; Y and R as defined previously (above). The headcount ratio (HCR) is given as: * 100%
Where, N represents the number of households in the sample. The Surplus index (SI) is given by:
Regression Model
A binary logistic regression model was used to determine the effects of some socio-economic and demographic characteristics of the households on their food security status. The binary logistic specification is suited to models where the endogenous variable is dichotomous, which in this case are the households who are food secure and those who are food insecure. Food security status was measured using a bid value of one or zero, where one represents food secure and zero represents food insecure. The logistic regression then provides a model of observing the probability of a household becoming food secure or food insecure. The selection of variables likely to influence household food security relies on previous studies by Oni and Fashogbon (2012), Babatunde et al. (2007) , Kuwornu et al., (2013) , Ibok et al., (2014) and Omotesho et al., (2010) . The regression model will be estimated as follows:
The whole function is called the logistic distribution function and it is estimated by maximum likelihood (MLE) techniques. An advantage of this function is that it guarantees that the probability ranges from 0 to 1 as the regression equation predicts values from negative infinity to positive infinity (Cameron and Trivedi, 2005) . It is also called log-odds as we can write logistic function as:
This fits the model;
Where; Y =Food security status (1 if household is food secure; 0, if otherwise), p =The probability of household having food insecurity, ∝ =Shows the intercept term, β i =Estimated regression coefficients, x i =The background socio-demographic characteristics consisting of age of household head, gender of household head, membership of cooperatives, livelihood activities of household head, household size, education level of household head, farm size, quantity of own production, access to extension services, annual non-farm income including remittances to household, access to credit, dependency ratio, annual gross farm income.
Results and Discussion
Table 1 presents the summary statistics and food security indices among sampled households. A typical rural household head is in his middle-age (51.5 years) and had six household members. An average food insecure household had larger households than their food secure counterparts. The average income of food secure households was more than twice the average income of food insecure households. However, food insecure households had slightly higher hectare of farmland than food secure households and overall estimate. Based on the RDCR of 2260Kcal, results showed that about threequarters of the households were food secure and were able to meet the recommended calorie intake of 2260Kcal per capita per day. The shortfall/surplus index (P) which measures the extent of deviation from the food security line, shows that the food secure households exceeded the RDCR by 65%, while the food insecure households fell short of the RDCR by 31%.
Food Security Profile of Rural Maize Farming Households
Food security profile of rural maize-based farming households is presented in Table 2 . A typical maizefarming household head was a male, within the age range of 30 to 59 years, married and a Christian with five to nine household members. About 62.5% and 78.4% of the female-headed and the male-headed households were food secure respectively while 82.3% and 70.8% of those whose heads were within 30 to 49 years old and 50 to 59 years respectively were food secure. About half of the sampled households had five to nine members with about three-quarters of them being food secure. 100 100 A typical maize-based farmer had primary education and 19 years of farming experience. He also had extension contact, five to nine hectares of farmland and was a member of cooperative society but had no access to credit. Three-quarters of the food secure household heads had access to formal education and a minimum of ten years of farming experience, while about 68.09% and about two-fifth of the food insecure households had access to formal education and a minimum of ten years of farming experience respectively. About two-thirds of food secure households had also had access to over five hectares of farmland. Further, a higher percentage of households with cooperative membership and extension contact were food secure.
Factors Influencing Food Security Status of MaizeBased Rural Households
The determinants of food security are identified in Table 5 . The likelihood ratio and the wald tests were significant (P<0.05) indicating that the coefficients are not simultaneously equal to zero. The null hypothesis was rejected and the alternative hypothesis was accepted that all the variables jointly explained the food security status of the maize-based farming households. The HosmerLemeshow test (P=0.385) indicated that the numbers of food secure households were not significantly different from those predicted by the model and that the overall fitness of the model was good. Six variables significantly explained the variations in food security status among the rural maize-based farming households. These variables were maize output, gender, farm size, age, primary occupation and farming experience. All the variables except age and farm size had positive relationships with food security status of the households.
Maize output had a positive relationship with food security status of the maize farming households. However, its marginal effect on the food security status of the maize households is very minimal suggesting increasing the maize output will improve the food security status of the rural farming households. This buttresses the findings of Babatunde et al., (2007) , Quaino (2010) , Pappoe (2010) and Ojogho (2010) and that increasing farm output level increases food security status of arable farmers. Growth in food production can be accelerated extensively through expansion of land areas under cultivation and households with large farm size can produce more and also diversify (Van Der Veen, 2010 in Tefera and Tefera, 2014) . Farm size also had a positive influence on the food security status of maize-based farming households. The odds ratio and the marginal effect in favor of food security increased by the factor 0.834 and 0.028 units respectively when the area under cultivation was increased by one hectare. This is in consonance with the findings of Chepkirui et al., (2014) and Tefera and Tefera (2014) that farm size allocated to food crops had positive effect on food security among small-scale farmers in Kenya and Ethiopia respectively.
The age of the household head, has negative coefficient suggesting that households with younger heads were more likelihood to be innovative, engaged in multidimensional livelihood strategies and consequently more food secure than their elderly counterparts (Tekle and Berhanu, 2015) . A year increase in the age of a household head reduced the odds ratio and the marginal effect of household's food security by a factor of 0.961 and 0.01unit respectively. This is in line with the findings of Babatunde et al., (2007) that households whose heads were between the ages 18 -65years old were more likely to be food secure than their other counterparts. The odds ratio increased by 2.59 if the household head were a man. The primary occupation of household heads had a positive coefficient indicating that households whose heads were primarily engaged in farming were more food secure than those whose heads were primarily non-farmers. In other words, farming households were more likely to be food secure than non-farming households. The coefficient of farming experience was positively related to food security implying that over the years, farmers gained experience in their enterprise which could improve their level of expertise and output. Also, the odds ratio and the marginal effect of food security increased by 1.107 and 0.016 units respectively, with a year increase in the years of farming experience. (Table collapsed on 
Conclusion
Results showed that the majority of the food secure farming household heads were male, married, had formal education and access to credit. Thus, Access to credit and formal education are policy tools to achieve household food security. Maize output, farm size, being a farming male-headed household and having long years of farming experience had positive influence while age had a negative influence on the food security status of the rural households. This suggests the need for specific support to improve maize production. Male-headed households were more food secure than their female counterparts. Thus, age and gender-specific programmes should be an integral part of food security and rural development policies in Nigeria as this will help to ameliorate the food security status of the vulnerable, maize-based, aging and femaleheaded households.
The Federal Government can aid increased access to farm land through the review of the Nigerian land-use decree of 1978 while the State Government could facilitate options like expansion of farm settlement scheme. These suggestions would enhance increased access to farmlands and increase maize output, which would consequently translate to improved food security status among the rural households. Further, being primarily a farming household also increased the likelihood of being food secure. Thus, in order to increase maize production in the guinea savannah (with a favourable climatic condition for maize production) and improve the food security status of maize farmers, government should intensify efforts towards creating a favourable agricultural policy climate that will promote sustainable agricultural growth, especially maize output, for the rural smallholder farmers. All these could be promising ways of achieving the second of the Sustainable Development Goals of ending hunger.
